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1 

[ tmm i ] mk&tt^mmzn o m i n 

- 9 <7)M@t*ff 2: ft 3 4 y ? - 'J - A'Sr LT M?UXH 
flfl-^iHM^U i^a^fl^klM^^*J£tS$fl§: 

m i^p*i$*» itiii-t h mmmmz 20 
x wm^mmm Lxmrn^mm-t &zt zmmt 

^tmcn^jm^tz. mmmuzm^xx^T 

ftfi^fa-^u !s?a-*§-fi^\ mmm<D±mm. 30 
friERi'isga^asK'rf Lit mmmmmznLx. 
t. 

mmmm^trnzx^ztif-zmmztim^m 

t. ' 

miz^VTUt^iiMfiimzm^x.. sw^-fi^w 40 
mm. mmmmmnmmiznixmfrmrtt 

%m?tm Lt£\ v>mmnmmm^mmizm-j< =m 

«iE?*»2i» a> as ut t smm* wcmm^mz 
xm^m^nmixmrn^mm-ti^k mmt 
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2 

1 1-4 ui#js 1 *^ 3 cov vftifr 1 at a«coa« 
»K«ifi-9fc» t-c mmmcofam^im^xfflih 

mmth z t mwk-tumm 1 xa 2 fctmoM 
tzm^xh*). 

»wt*Us mimmmknK^mx^»mt;%m-f 
izk mmktmsm 1 x« 2 (cse»*>3ii£«ji* 

m 2 crymmst km 2 evt&mw * tax +t m 2 mm 

Mem 2 cofa-^tfffi k m 2 §r fr la a > - u 
-A't*f B ufcM^e t St? v \ 2 ta^ttffi t * 

xmin%^^zttfcir2,ftw%.w.^z&\ mi 
micom&m^k. 

mizzim^kmi com.mmt ma-i y^-y-A 
±mnmk *mtt av9-v -mi . 

m2m®m. m2cot&ffim. a^2^yf^ 
mm 2 mnmmk m 2 wim^mzmu >?-v- 
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3 

xfcjtje LfcM^si srtfv > . mm 2 mm t it& 
mimm 2 m^mmcomfe £ff v * . mm& it^m 

[3fiffl**WMM!] 
[0001] 

[0002] 

[«e*«Kffi] -r y?-*-y h^;«l 
■0*4. fig&ffiSB£aaL m&mzmm 

[0 0 0 3] ^-jJSRF^H, J; "5*»SrV^x*A^f--C« 

j**)®* t S jtT ^* C D M A ( ft^ftM^TCtSI! : Co 
de Division Multiple Access ) ffifaZ'te^&HZZ.i 

* T^M - v 5 B §*Vt v > S Sit* & . 

[0004] ^-#»^Ut, 1 9 9 3*fc563i$ftjfc* 
UW, 2o (fe&v^WXh) coffiSetS^ft 
^£fi»£*rti-Cfli jft§ilS . (CBerrou ftik "Near S 
hannon Limit error-correcting coding: Turbo code 
s". Proceedings of ICF93, ifcli "Near Optimum err 
or-correcting coding:Turbo codes", IEEE Transaction 
s on Communications, Vol. 44, no. 10, 1996) 9— #$f^ 

roa^aetiiHTtt. ^2oo*fii$®iw^fs 

#tKflL r Shannon IK#^f7)iifI : "parallel concaten 



3) ^200 1-1 6873 5 

4 

ated(Turbo) coding", "Turbo (iterative) decoding" 
tZ^mHi . mi4»fffiifI^K^IT98-51,^. J. Ha 
genauer "Iterative Decodingof Binary Block and Con 
volutional Codes", IEEE Transactions on Informatio 
n Theory, Vol. 42, No. 2, 1996. ftfcW 
[00053 ?-**HN0flr^S*S 10t. ft#8<0 

yo-y^^ii i t^-r. 2 o^B'jf 6<j»sa^ (Recu 

rsive Systematic Convolutional Code EncodenRSCC) 

-^•Sbw^w i /2 fc-rs t , TEOfflffttr-y >■ xt 

[00063011 tij**«wci4, s»&4 kj: o 
g i <Qffl*§&*fir^<oa^s: fctfct , - <?)«•§• 

g 1 <0«U8«a*^oa-»SrSKfi* o . Z<0£ o Iz 

mm vmi'm oztizx*)®* tz-m-> y^wm. 
[0007] r-tfft^co&vx'ftKbti&tims&fr 
mm udt^&m^miztch . rscci cat je* 

S fS#H4 t±gf! yy^/U:SNR (Signal to Noise 
Ratio) fcJtWLfcS^t* U:t><3 (Lc y) 
tiffli (*KtiffR) SrA^Jt WIBctSJtft&om^lS 
30 *L ( u ) kiJc^fl|#»HilSti-^S«lH8Le ( u ) £ft 

[0008] «fdsasm<o»4>fisa^*at i-Ttju 

< ■otwti&ifiii ht>\ ZZ X'li MA Ptcol SI W 
5. MAP (Maximum A Posteriori Probability:ft^;^ 

X\ «««^x#;kuk tMLTP(uk)lrft±t'tS 

L R (Log Likelihood Ratio : ffl8^J&JtL(uk))£Jil 
40 [0009] 

mi ] 
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= p(- s Jk-i,yy<A) • ^(«iiI^-0-pKiyfc|*fc-ii*fc) p(yi>fcl 5 0 



[0010] t-TSa ou-i(sk-i) = P(sk-i,yj<k) 

a k - 1 com&x wimtf s k - 1 -c* a «** ajwKsi 

frfeB«Wt*fefcfcor*0. ^k(sk) = P(yj>k I [00 11] 

s k ) tt H t < k cDlfcfttWB^ s k ?fo h «***7 [ » 2 ] 

7*(s*-t,**) = P(5 A |j fc -i) ^(yjfel^-i^jt) 



* k - 1 m&Pyftm s k - 1 to k l^jScottfflt s kX^f a 



[0012] t^h, 
[00 13] 



■8 



[0 0 14]'T**fetl&. «k(sk)fcJ:tX/3k(sk) * [0 0 15] 
HL 1 * [»4] 

'J.-I 

A-l( 3 Jk-l) = ^TJt(n-L,^) -/3 fc (3*) 



(2) 



(3) 



(4) 
(5) 



[0016] t,z£ 0 *ft-?fcHJW£#fc£ft* o -tl ^[0017] 

5+ 



= log 



V J- / 



5+ 



.9- 



(6) 



[00 18] £J:9#4£. Sfcfc, ^JBIWKiW ♦«IMBi»ff^»l, 2*>f t^LT* 
fm-f-^5M^>tLSL«(uk)(±i^L(ui,)*^Lcyk flW£fflu*»k<9T*ort:j&^ 01 2t^f J:pfc2-o 

flh, ji^fr 5 ? (Serial Concatenation of Interleaved Code 

[0019] f*u ±mmmLt^~m^m. 2oo*5o s:scoofcB«4jR")8nEff#fc*s. w. ai2fc« 
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bAVf-V-'^b ^t^y^ft P SrISttT b' y 
fe*D £ tft-f *tf 5 C fc Tift "5 £«£>l^ b tfV* 

s. %>%bL. *m^m&k%z,®%i&&m^% i 

LTi)<tV^ SCCCt^^tc7)p$B 
ti N Sergio Benedet toftfk " Serial Concatenationof 1 
nterleaved Codes: Performance Analisis, Design, an 
d Iterative Decoding", IEEE Transactions on Informa 
tion Theory, Vol.44, No.5,May 1998. t~IE*£^ttT Vi 

[0020] mz. cDMAi/XT^imfflTftzm 

Zt&^^-Yy^ylz^^XcDimiii-t. CDMA 
X\i£«nm%m&iffi&. (MUf. Y.C.Yoon * 

K 

[0024] fcrtfU S-rVhUy'^^m^JLL^i: 

? y #o«s#f±a s i>c9-c\ y >^£8» 

fxf- ^tyt^^^ . 

[00 2 5] 

[^0J5#W&L<fcdi:-r&18jig] U»L3:#Sk 

fffffli ^it3t*&Kj±a^jaa*«Bnrc* tat *\ 
[0026] #«njMi. Hiiawr D «^fi?Mi-i.^^ 

[0027] 
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8 

* fills "A Spread-Spectrum Multiaccess System with Co 
channel Interference Cancellation for Multipath F 
ading Channels" .IEEE Journal on Selected Areas in 
Communications, Vol .11, No. 7, Sept. 1993) 

[0021] k ^—^nm-mmLT^^m^mtx 

[ft6] 

r(*) = n(t) 7*) 



[0022] fc=Sr£. ClvOti?, si(t)£gfitJ:9 
tLtv^a-ftt-otll s k (t)(k* 1)J4T# 

•glint- s k ( t ) ( k * i ) t> nm#(-fMin l . t-r y #fi 

*-sk(t)*fl!|ftLT«Se*6»fe9Kii:{=J: , 3, ft 
[0023] 



[0028] *wmw,2<7m^&. m^mmm 
dm i nmrn^b m 2 cosa^^n t £ . 

50 s^ft^c7)*jKfflis. at>'A-yx^m^*JS««itS: 
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±&mmim^x. tt^mcowm. ximmmnm 
mat Lxm&mum a ma-mm t , n®t «s 

[0029] *«»S«D353C0B&14, TfcWfc*a»><>>tt 

[0030] *mm4comm. mwmmt. 
tomsLnmzwmiM mutt-* xmzmim 

i'$\fet&Zbiffl&bt&%'§lfrh3<r)\ / vftlMZ 

[0031] *%w<7)m5<D%mz, %mm^it. mm 

[0032] *ft$0*6agB<*. SftJWii&tttiF 

mmmizmttzmx-mi u ®j£M&<7)fw<i-c 

[0033] *mxo%7<?mm*. «cw^#an±. 
Sfid-f tci^^n i w*&»#»i;:*tjfct 
fi»fcffv\ as i <ajtim m*&-h-f?> m 1 commtm 

mmicDjt&'m, Rxsm%mmmzm^x®2 
comi^mzn^mmm&^m \ % 2 «oa» 

t . » 2 cofi^fflfE t * 2 o±£it -f y 9 - u -a 
£8Pk, t*i*ifc*1*tti:-r«»ltllcE«»^- 



(6) ^M200 1-1 687 35 

1 0 

[0034] *%mcr>m8<?mm±. ««ea#awi. 

ffifffli&jj-thwu emq&sft&k . sm^tm 

y *-y ^<»t % smb*. M#ts 1 
a^M#»i^t=a-Jv vcss 2 <o*&^s«c*ttB* 

10 2^'Jf< ft ^O^Jgffi Hi fc«rflMj*&SfS2*> 

Kfl^fi^ts t , ss 2 a-ffiws k ss 2 o^tt^srfne 
[0035] *»bjo»i osttctnif , ais^iift 

[0036] lF?tW<r>Wi2ffmmzi:iMi, W.I oW& 

40 t,ztu*.xmms.^mzxmzn m^cotMrnm 
nam. fi*wt«*a»rc'* yf - ^ ft^^*«tf fg 

Srffl^T. X«3Mft«^«S^*tL 
[0037] *^Bj^30^e^J:ixii\ 

[0038] *^Bg(O^4<0SltP < J:n(fs TSN*** 
50 *»A>«#ft^a5«JSl^Blr«Eft, Mk0&\J*mk-t& 
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[0039] «SW)»5«5KltfcJ:*iHr. SfflMWi 
[0040] 6aS&£ J;*uf , wm-w 1 

tawfiFt-caattt $ titzmx- . t «#*a5*^ni(i-f- 

"CTiWftSWl't * - k 'Cs TiMfc^wffiMi**** 
*W* J: < =5: *) , ffi»Koa#*S»*»4 i k * S T§ £ . 
[004 1] *$&i#03I7 . 8«0Bgfc iixlf , 

■t*it*«TS*. 20 
[0042] **ififc:J:ntf , f-imWIB&Bk 

£ mitft -5 £ fc & k »tt<0*»5SMI t» 

[004 3] 

tit*) w*?z t * uc, T&ommmz'fT* -5 c: t 
tf'ft c c c^tfoyD -y ^oa-f-^a^M^ij^ff^ 

* t ? s c c c i^i&i Lts-^ * nmz«im 

[0044] iiTF. 0® 1 ts>b 3 LT*fSlJJ<08 

1 o9tjtfm*imaK!9rr* . a i a* *» < 40 

W) gji^(RSC) flrf«l 0, 1 1*M y^-U-Al 

2 £ /f LT JfeflfcRtf A,^M5"JiS«Sa»«^l!S (Par 
al lei Concatenated Convolutional Codes(PCCC) : — 

l 2tt. A^r-^JXfc&^fri, A*r-^JXk 
|b] ts^-risso^^T-^^Jx I £ffr£ti>. 

[00 4 5] A^r-^iJX^UTRSC^Hl 0 
A fcfifcr- ?5iJX I <WH& 1 1 13 i SSilfW^ii^ 50 



H120O1-1 687 3 5 
1 2 

MM Uz&cot- 9f\ ( 'J x -f r- ? ) " * Y 2 k -r 

5. t&*>*>, A^r-^^'lXtJ;'?, SlOTf 
■fift-fJtfiJY 1 kSS2 W«Ur «^*?(Y 236«4jS$ 
fU flP^S5<oaj*(i (X, Yl, Y2) SrM^ltti^ 

6. gftfc&fcOA^-^JX, 
^'JYl. &V*2«5flr^aa»jY2*. M#l/fi*l3Qft 
*P/S£*rU HfcftftSSl 3KJ;Dx^ r-^Afe 
ttUTSSftflHfiW! (X\ Yl\ Y2' ) kLTM 
ft£ft£>. 

[0046] 02ti, ^<^fl«*^}I(Ifl^T'*> 

xa *) , stwnm±3A^-v-im-f$&Rv# 
^ftm^mmix^&m^z^x^Lx^h* S2 

XU. mm<?) 1 1 *r-^k LTisOiSLM 

i,z±&m*)'Miw.^mz^Lx^z,. ^--f- 

x i cr>3--r-izm-z>?-#ttms.^mz^xmw 
«. 

[0047] 122 tw^R-f-J: 3 (^Sco^-rKffi-^MaS: 
3^1(0X7— y'STHl iESSKafl 5, 9-m 

^<m.*m i6, 1 7 „ &t>-sM 

[0048] 1 5(1. A*$h.fe«^fi#*5< 

ex' , yi' , Y2' ) zztiztintmtt^zm^ 
A#$ti^T, ^msstimt. mmtztitzgrnm 

^J«M ( X , Y l , Y2 ) (i_ ii?I/M5«l35Sl»P/s 
(I33#B3) ^^LT-^ixm^Kt^-^^S-^ 

[0049] ^-^^fl^Hl 6T"«. *"f, -0 

^oa^SftS fc H DT'S) 0 II 3 Lfc 7 'o -y # 

3-/2 0, 2 3, -fy^-'J-A'2U 2 2,f*7Cffl 
-Yy^'J-A24. ft^#WS32 5 i "9««ffij« 

[0050] ftfU^v-* 3-^2 0 , 2 3J±. »J5gA^J 

mizm^ftjiz'ifommfem^x'h*) , ^j^ti'M 

APfS^I, SO V A (Soft output Viterbi Algorithm) 

[00 5 1 ]^ .1 . 2 2(±. 

ffiffl-t&^f y^-'J-Al 2 klal-^tUffSrffa t><0T 
fc<0. \<r)-iyi>-')~^lLxmx^1jM>9 

-v-'<zmiixi3^\ 

[0 0 52] mtm-< y9-V-><2A\&, 4>?-V 
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A^] r - 0 «**. 5 fcflJ 0 k LT OH 

[00 53] 5(± s X7-f]jEflW)T-? 

[0054] jjHMfcfc isMyijj^aa^^ < 

«KflF^) OflUHSl 6li, gflflWJ ( X N Y 1 N Y 
2 ) tm^<r>m®wm%m^zZ: D#*«ut#Kffi« 
E*9Jj§fr4. SflflWJ (x, yi ) t 
/i;£tff m E tf-ffl k =Sr -> X mm? n 2 0 § 

tcj; o . fflwaii^if^s i o i'fcttsffljsm^-§- 

[ 0 0 5 5 ] m 1 KsirtJ: 3 fcffl«g5£**!r^R 1 1 fc 

M^#i2rSfe6fcfCV^<OT. A^Jr-^XkAJKfilffi 
E y^-U-A2 1 , 2 2tl O-f-^WM^ 

#^.^ffoTfrJt>fcT-^?iJX LET WmtZ. 

zlx, ^itmmm^x. sal %mm\ (x 
i . y 2 ) k*stt«E i ' cm^h^xmmmf^ 

-?2 3{CTfi:W^«cai^x9-iriB?iS^o . -ft 

fcx9-iTiE»a*ffv\ *«JSSk LT±Sfif#Ht£ 
cOtl^feSL X k **>#*flHRE 2 ^Jfti-S. 
[0056] «(|i|gT3-r 2 3£A71 ZtlhT-tn 
XI, El' \M> 9-^-^2 1, 22{Zk-oX^< 
$£biX\ih<?>X\ £gffiffRE2«®7CflH J^-'J- 
A'2 4 aCJ:•)•f-^{0M^»i^r^TV^*Kfl^fBE2 , 
k&£„ ^«^tSt»^E2' {±. SSs <fc^f— v'Wtt 
fJSr 3-/2 0 -Cfi 3 HWJ^a^x 7 -fTIE^acO 

±«ffifflE (E2' ) bvxmm^ni. 

[00 57] «7cffl-f^-U-^2 4aJ:i)aj 
r-?X2k 

[ 0 0 5 8 ] ft, 02 liZjfrf X 0 izm 1 XT-VX-Mb 

$n. as2^-f-^<oa^si 6CA*§*i*»2, n 

3a—f-*tiS<0*asnWltE2' b. E2' ck*L 

U H^L&^§I3Xt— yco#a#3»l 6t'A^$tl 
•&±SffiH5^^ilfilE, Eb, Eck^LTV^. _h 

is i memmazkt LxmhtitiT—?n*2\±, mm 
taw 8tTm ttwwettRSivc, Mfi 
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[0059] ffioStSS*»A>iSfiSti6fl6Wa— f *»4> 

^wru*fli^fttR'f*fc<6t:, ±ieisasftsi 5*> 

imf-y'STi«Ltvi|,„ 
[00 60] i2Xf-y'ST21i, j mi<r>XT~'Js 
T 1 coSOiSUMIfc =5: 0 . Sfitt-^ r (t) S-iB£0i& 

1 4 *at-cas i XT-^zMLxm&^cDXui t 

-5TJtra^tT*)*l§. S2«Xf-yST2ll 
Xf— y S T 1 C0^^*^T®t£fl4g? 1 5 OflrfcAfl 

H 1 Xf-y'ST 1 X'imn-t&MAOUT U #fg^R 

xmf ot*> i>oTf t t . 

[0 06 1 ] ^2Xf-y'ST2m *-T«»»2 6 
^-C^fift^-r ( t ) A^HUXt— ysT 1 A^OfE 

(H2, ScOJL-f 1 ') SO^rU^ft^ (RX2 + RX 
3) (T^«#«ISfe*) L, (A 

Y2* ) ^fpjStS. i^, 1»SE=F*J«iW)»*»i, ^ 
^#^JPi.T«$n^^^OffiS (RX2 + RX 

3) t s g«fi^*^ra§a^ft-^«oflftSls«<t^k 

[ o o 62 ] *lt. -tBd^fsm^'j ( x 2 ' , y r . 
y 2 - ) 1 5 tTifiifittsixT ?-m^& 

1 6fcA*$*LS. i<ofc#, lUf-y'STlt4 
9-'-«0^KW$fiE2' ^?l-a5ffi$Bk 

LTfifflt*. 6jaww)*sitt, Miem 

30 ixf—xSTikH^v-ru*{i#^#(K-rs^ 

[0063] ±ffiSS2 Xf-y'S T 2 k KMIOffi^T- 

^ &i»7- y * imimnwm zm%n?- xw&m 
mim^mmxmwxT-isizxi&T&ifi*? z t 
x\ *mftm£bmr[JEtt^tvx<7)?-x$ft 
cr>mm&%mmzx®mz?r%5 zttfuimt*^ 

•fe 5 - k H*f A 0 . «»=flr« fC =F**»tf3»£ k 

m*)fvffi*k ixnf-m^nm^znw^t&t 

[0064] (m2ff)mtmm) mz. w\4 mmtx 
*mn<vm2<rmmm£mMizfflm-&* mm 
mmk®-®mzim--$ftZttixmmm-f 
50 & . mum i onjfc»irm - ^f-y*s T^a-^s 
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1 6-c<3?-#a*ira«;#*T-535ic i mihtix 
y Rx&£jfc-rsiRfc . fa^r- d 

bVTVi) m^mm&tm < & y, *»i -s T K 0 5: 
[ 0 0 6 5 ] H4 fcL *»£miT-^^aiiJ$ 5:^-1-7" 

□ -/ ? mx-h h . e 2 tc^ Ljtst i tfo^te^.i^fli^t 

^fflSfi, f lxf^ySTl^l//WIfRXi4 

-7" tff * ^ »4K**> 2. . ft*WWi . fi?£ffl 4 y 
l»-^2 4<0*KflH8E2' 5r^lXr-vSTl(OA 

^T-^fMRO £4*$r< Urftfcl'Ty #(t-f RXcDft 

tf>»il umwiffiSKiftjrf 4 WT'J) 0 , Mi tf S5 1 
Xr-^STlT'(i6;U-7\ ^2(OXf-^ST2H 

h . JSLtflWIfc: J: 0 V7°y #fi^R X ££j£t£ £ 
C , fl»r- * X 2 0 < & 9 , I- 7" >J # ft ^ 

[0066] (m3cr)mtmm) mz. as, 6£#»a 

"f*. H5«, *^lfgm^«M&^1-7'ov7H 
"5 , m£3i 1 OgttiJBffltoflMti: WffljtSHHi. IS 
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*ftttS2 7 £J; 0«»Wt8nfcX9-inE«^T- 
* X 2 1 8 fc i 0 l&K LTSAftS 1/7' 'J * 
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g? 1 Xf-yST 1 fcT#fftSilfc*3-— f»<oa»ft 
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aaw-s. **wt(±. $ 1 «u.-ir-«5eji«»&c s<ofg^*sMSrf#s^ t ^ tamest. 

(±. ^ 2 <03L— f-OVT'J #fl^U R X 2 1« fCffl [ 0 0 8 0 3 ft. JJB58t0»BarCtt. *-#flr«§-?:fl! 

SfflKffi(0i,!)£fl5WU S3«a-f-«l/TW V^^W^^co^itmOlTiEw^fa^^ii^ 

(t^URX3t«bTfflSfflRlffl(ei,3)^aiSLT, LtztiK Wimm&Kfft ( SCCC ) Srffl^if^ 
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[0075] (msojugjg®) i9^#iu iiffl-ts^i:T\ mLUzmkWMtnmz^mtftw 

QUIT'S) 0 , mmrnv tzxmmizmt? z t &*mtti:i. 

mmmimmm.-tmm^m^x^^- 1 0 0 8 1 ] 

[0076] fJiB»3«0Hil»SK0ffi^i:^1BSSB^ it J: 0 , 3©I*<7)iiMn£}fp;i . H9IJjEtir9*>lW* 

KftS kit t-*<oaK»« 1 5 tSffiEB 2 9 [ W^fgijSftlttBJ!] 

*H«t. mmm& 1 5 wraufcR a k e ? :n 1 ] 1 <osat»sstffi& 

it&#u-r';*m-t (ffi7c^>-^) *^j*t&SB»a [02 ] *»BRoaii <^mtmmmhm\ . ^2x T 

[0077] aissnfcm-^tt. amB-cn^ssss: [eh ] xmco^nmummizmm M2xf 

^WiX'M^mztch . [06 ] *»fla«3 iOMMWfcff 4 
[ 0 0 7 8 ] S 1 xf-xST 1 -CU, ff^S"l^7E« v^Btfti . 

t(CDMA) i/X-f-AT^t^ftJIUBH^Sttfc* [07 ] #38ffl<9$&3 c05Sffc#9SfcJ; 

*f?«rv\ (-@ ) ^ff^r 5 . « [08 ] *I6bBw»4 comm&Bm&W. K »2^f 

^•sn^t»f8^ii^Hg^-tc^tL. ffifem3^ 50 -isw-mt^mmyv'vtmx'foh. 
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